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Description 

[0001] This invention relates to a method for selecting 
eggs from a plurality of eggs according to a particular 
characteristic. A method according to the Invention is 
characterized by the features according to claim 1 . 
[0002] For selecting eggs from a plurality of eggs ac- 
cording to a particular characteristic, for instance to de- 
termine whether an egg is fertilized or not, In known 
methods the egg is subjected to candling about seven 
days after laying. On the basis of the transparency to 
light, it is ihen determined whether the egg In question 
contains a Irving embryo. If this seems not to be the 
ease, the egg is removed from the incubator in which it 
has been placed. A consequence of this known method 
is that a relatively Large proportion of the eggs In an in- 
cubator will eventually not lead to a living chick. The 
space of the removed eggs will not be rilled up again 
during the incubation process In question, yielding a rel- 
atively poor average occupation of the incubator during 
the incubation process. Byway of illustration, in an In- 
cubation process for chicken eggs using an industrial 
Incubator, about 20% of the eggs will not yield a living 
chick. About 10% of the eggs that are introduced Into 
the Incubator are found to be unfertilized. Moreover, this 
percentage increases as the age of the laying hens In 
question increases or when the health of the laying hens 
in question )s not optimal. Also, the Irving conditions of 
the laying hens can adversely affect the ratio of fertilized 
to unfertilized eggs. A low average filling of an Incubator 
Is uneconomic. 

[0003] Egg selection based on quantities other than 
embryo formation in the egg Is not possible with the aid 
of the known candling procedure, at any rate is possible 
only to a very limited extent. 

[0004] F.KIarnmler en R. Kimmich describe in their 
publication, titled "Volume-selective and spectroscopic 
caliy resolved NMR Investigation of diffusion and relax- 
ation in fertrhs8d hen eggs" a method using NMR Tor Im- 
age guided study of local parameters related to trans- 
port, distinguishing coherent flow, incoherent flow and 
diffusion in egg yolk. In this method NMR is used (or 
measurement of relaxation times and diffusion coeffi- 
cient In chicken eggs during a number of days after fer- 
tilization. 

[0005] NL 5602752 discloses an apparatus for view- 
ing eggs in which the eggs are subjected to a translucent 
measurement. The translucency is then used as a 
measure for these developments of an embryo in said 
eggs. To this aim the eggs are positioned between a 
number of light sources and light sensors, such that the 
light transmitted through the eggs can be received by 
the sensors. Differences between the light received by 
different sensors can then be used for assessment of 
said development. 

[0005] The object of the Invention is to provide a meth- 
od tor selecting eggs from a plurality of eggs according 
to a particular characteristic, which obviates the above- 



mentioned disadvantages of the known method while 
maintaining the advantages thereof. To that end. a 
method according to the invention is characterized by 
the features according to claim 1 . 

5 [0007] The invention is based on the insight that In 
particular fertilization, but also, for Instance, contamina- 
tion by bacteria or a change in the ratio of egg white to 
egg yellow In an egg, lead to a specific change in, for 
instance, the proton configuration of at least a part of 

fo the egg, changes in the composition of the proteins in 
the egg and/or change in the cell structure of the egg, 
which changes are all observable in an early stage using 
a nuclear magnetic resonance technique and hence can 
be visualized using an NMR Image. Also, differences 

fS can be determined which are the result of, for instance, 
the nutrition of the laying animal in question and genetic 
differences. These differences are in particular determi- 
native of the quality of the egg. 
[0006] NMR image should herein be understood to in- 

z> elude at least Nuclear Magnetic Resonance (NMR) sig- 
nals and combinations thereof, whether or not in proc- 
essed or transformed form. Also understood to be en- 
compassed are comparisons of, for Instance, the ampli- 
tudes of one or more echo signals, relaxation times and/ 

25 or relaxation velocities and the like, as well as other 
processing methods, conventional and known as such, 
for signals coming from NMR, for instance Magnetic 
Resonance Imaging (MRI). 

[0004] The use of Nuclear Magnetic Resonance 
30 (NMR) for selecting eggs offers the advantage that in a 
particularly early stage after laying, a detailed image of 
the Interior of an egg can be formed. The accurate NMR 
imaging, surprisingly, has been found to be particularly 
suitable for selecting Lhe eggs according to different 

6 quantities. In doing so, use is made of differences in the 
resonance image of different kinds of eggs, which have 
arisen as a result of, for instance, fertilization, contami- 
nation by bacteria, differences in the ratio of egg white 
to egg yellow in the egg in question, and the like. Be- 

40 cause substantially directly after the egg has been laid, 
a selection among the eggs can be effected using the 
NMR Image, eggs are prevented from being incorrectly 
fed to a certain processing apparatus, which in turn pre- 
vents unnecessary egg spoilage during such a process- 

45 ing treatment. As a result, in each processing operation 
a relatively high efficiency is achieved. 
[0010] In an advantageous embodiment, a method 
according to the Invention Is characterized by the fea- 
tures according to claim 2. 

so [0011] Surprisingly, it has been found that in particu- 
lar, but not exclusively, fertilization of an egg leads to a 
specific change of the proton configuration, especially 
In the yoJk of the egg In question, which Is observable 
through an NMR treatment, even directly after laying. 

55 This means that especially determining this proton con- 
figuration, at leaei the change therein or deviations 
therefrom, is particularly suitable as a measure for the 
selection of the eggs. Because it has been found that 
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such a change in the proton configuration occurs 
throughout the egg, and in particular throughout the 
yolk, consisting of yellow end white egg yolk, the advan- 
tage gained is that a high resolution and accuracy can 
be achieved relatively soon after laying. 
[001 2] In a first preferred embodiment, a method ac- 
cording to the invention is characterized by the features 
according to claim 3. 

[0013] Using the NMR Image, it can be established in 
a simple manner and relatively soon after laying, wheth- 
er an egg is fertilized or not, whereupon theegg can be 
introduced into a suitable downstream path. The ferti- 
lized eggs, suitable for hatching, are then Introduced in- 
to a first processing path, the other eggs into a second 
processing path, which eggs can be suitable, for in- 
stance, for consumption. This provides the advantage 
that all eggs that are supplied to the first processing path 
are fertilized and therefore, in principle, can lead to a 
IMng chick, with the degree of occupation of an incuba- 
tor to be used to thai effect being substantially optima], 
while, in principle, all other eggs can be suitable for con- 
sumption. Unfertilized eggs are prevented from being 
supplied lo an Incubator, which would otherwise reduce 
the efficiency of the incubator while moreover eggs 
would be withdrawn from consumption. Accordingly, a 
double economic advantage can thus be achieved. 
[0014] In further elaboration, a method according to 
the invention is characterized by the features accorcfing 
to claim 5. 

[0015] Determining with the aid of an NMR Image 
whether an egg contains a living embryo offers the ad- 
vantage that those eggs that do not contain a living em- 
bryo can be taken from an incubator. This prevents the 
possibility of these last-mentioned eggs exploding in the 
incubator, which can lead to considerable fouling of the 
incubator. Moreover, exploding eggs can lead to con- 
tamination of the other eggs, and chicks issuing from 
them, with all its consequences. 
[0016] In a second preferred embodiment, a method 
according to the Invention is characterized by the fea- 
tures according to claim 6. 

[0017] Contamination of ah egg by bacteria leads to 
a change in the egg white and/or the egg yolk, for in- 
stance In the acidity, the composition of the proteins or 
the fat content. Such changes can be established easily 
and in an early stage with the aid of an NMR image, 
which enables selection of the eggs in an early stage. 
This means that in a, simple manner bactertalty contam- 
inated eggs, or chicks issuing therefrom, can be pre- 
vented from being presented, for instance, for consump- 
tion or breeding. Contamination can thereby be prevent- 
ed, so that safety is enhanced. 
[0016] |n e third preferred embodiment, a method ac- 
cording to the invention Is characterized by the features 
according to claim 7. 

[0019] Egg yellow and egg white exhibit different re- 
laxation times, which can be visualized In an NMR im- 
age. Thus, the ratio between egg white and egg yellow 



in an egg can be determined in a simple manner. On the 
basis thereof, an egg can be supplied to a suitable 
processing path. It is noted in passing that also the na- 
ture of the egg yellow and/or the egg white can be de- 

5 termined In this way. 

[0020] In a particularly advantageous embodiment, a 
method according to the invention Is characterized by 
the features according to claim 8. 
[0021] Comparing an NMR image of an egg with 

w known NMR images provides the advantage of enabling 
automatic selection of the e^ge on the basis of such a 
comparison in a particularly simple manner. Such a 
method can moreover be simply earned out with the aid 
of a self-learning apparatus, so that the accuracy and 

is the rate of the egg processing can be maintained opti- 
mal at all times. 

[0022] The Invention further relates to an apparatus 
for processing eggs (mm a plurality of eggs according 
to a particular characteristic, which apparatus is char- 

20 acterized by the features according to claim 11 . 

[0023] With such an apparatus according to the Inven- 
tion, eggs supplied by the supply means can be subject- 
ed to an NMR treatment, whereupon the eggs can be 
readily selected on the basis of the NMR image or> 

25 tained. Selection of the eggs then preferably consists in 
the eggs being introduced into a specific processing 
path by egg discharge means to be controlled on tho 
basts of the NMR image. 

[0024] In a particularly advantageous embodiment, a 
30 method according to the invention is characterized by 
the features according to claim 17. 
[0025] Owing to the egg selection means being ar- 
ranged for subjecting a series of eggs simultaneously to 
an NMR treatment, the egg processing rate of the ap- 
3s paratus can be considerably increased, in particular 
when a matrix of eggs can be subjected to an NMR treat- 
ment in one time. In particular the cost6 of making an 
NMR image are thereby reduced considerably, which Is 
economically advantageous. 
40 [0026] The Invention further relates to the use of an 
NMR apparatus for selecting eggs from a plurality of 
eggs according to a particular characteristic, in particu- 
lar fertilized eggs. 

[0027] Further embodiments of a method or appara- 
45 tus according to the Invention are set forth inter alia in 
the subclaims. 

[0028] For a better understanding of the invention, ex- 
emplary embodiments of a method and apparatus ac- 
cording to the invention will be explained with reference 
so to the drawings. In the drawings: 

Fig. 1 shows a schematic representation of an egg 
selection apparatus according to the invention in a 
first embodiment; 
53 Fig. 2 shows an egg selection apparatus according 
to the Invention in a second embodiment. 

[0029] An egg selection apparatus 1 according to Fig. 
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1 comprises egg supply means 2, egg selection means 
3, first egg discharge means 4 and second egg dis- 
charge means 5. The egg selection means 3 comprise 
at least one scanning apparatus 6 for producing an im- 
age of an egg 7 being passed through the egg selection 
apparatus 1, using Nuclear Magnetic Resonance 
(NMR). 

[0030] In the use of NMR technique, sensitive nuclei 
for this purpose, such as for instance hydrogen, are 
aligned parallel or at an angle to the axis of a magnetic 
field. Then use Is made of radio frequency (RF) pulses 
for disturbing the alignment of some of these sensitive 
nuclei. Then use is made ol the extent of release of en- 
ergy by the nude! upon removal of the RF pulses for 
obtaining an image of the structure from the nuclei in 
question. By making use of the distance of the different 
nuclei to the source of radiation and the receiver or the 
NMR apparatus, respectively, a clear image of each 
section of the object in question can be obtained, in 
which the structure is visible, distinguished according to 
the different types of nuclei, and hence of the physical 
structure of the object in question. When using NMR 
techniques, an object can be irradiated from one or more 
directions for obtaining different images. Using known 
techniques such as for instance Magnetic Resonance 
Imaging (MRI), from the radio frequency signals ob- 
tained, a dear (computer) image of each desired section 
can be obtained* For a further description of NMR and 
MRI techniques, reference Is made to, for instance, 
"MRI for technologists" (1995), EDS Peggy Woodward/ 
Roger Frimarck, McGrawhill Inc., or to "Magnetic Res- 
onance In Medicine (1993): the basic text book of the 
European Magnetic Resonance form", Ed. P.A. Rinck. 
Blackwell Scientific Publishers, which publications are 
considered to be incorporated herein by reference. 
[0031] Connected to the egg selection means 3 are 
the first and second egg discharge means d, S, which 
can be controlled by the egg selection means 3 on the 
basis of the NMR image obtained by the scanning ap- 
paratus 6- To that end, a control device 8, In the form of 
a computer, is connected to the egg selection apparatus 
1 . This control device 8 preferably comprises a data 
base storing a number of NM R images, of the same type 
as can be obtained with the scanning apparatus 6, of 
different types of eggs of known configuration. Further, 
this computer includes an algorithm for comparison of 
an NMR Image coming from the scanning apparatus 6 
with one or more relevant NMR images from the data 
base referred to. The algorithm is so designed that the 
extent of agreement between the NMR Images referred 
to leads to a control signal for control of the egg dis- 
charge means 4, 5. 

[0032] I n the first embodiment shown , the first egg dis- 
charge means 4 connect to a hatching apparatus or in- 
cubator 9, the second egg discharge means 5 to an ap- 
paratus for e.g. making eggs suitable for consumption. 
In the incubator 9 a suitable number of eggs can be 
hatched undar wall-conditioned circumstances. Such 



incubators are generally known. 

[0033] An egg selection apparatus i as shown in Fig. 

1 can be used as follows, 

[0034] Using egg supply means 2 suitable for the pur- 

s pose, for instance a conveyor belt, an egg 7 Is supplied 
to the first side of the egg selection means 3, where the 
egg 7 is routed through the scanning apparatus 6. The 
scanning apparatus B records at least one NMR image 
of the egg 7, which is transferred to the control device 

io 8, where each recorded NMR image Is compared with 
the relevant NMR images in the data base. For instance, 
Lhe NMR image obtained using suitable RF pulses is 
compared with stored NMR images of (un) fertilized 
eggs of the same type. This comparison yields Informa- 

15 tion on whether the egg in question is fertilized or not. 
Accordingly, on the basis of this comparison, it is deter- 
mined if the egg is fertilized, whereupon the lire! egg 
discharge means 4 are controlled and the egg in ques- 
tion is supplied to the incubator 9. If the egg is not a 

20 fertilized egg, the second egg discharge means 5 are 
actuated and the egg 7 is discharged to the apparatus 
10, for instance for processing for consumption. 
Through a suitable choice of the NMR technique, and 
the image to be thereby obtained, it Is also possible, with 

25 the same or a similar egg selection apparatus, to sort 
out eggs on the basis of, for instance, contamination by 
bacteria, Injuries or Irregularities of the egg shell, the ra- 
tio between egg white and egg yolk, or the composition 
of. for instance, the egg yolk, to determine an optimum 

90 downstream route for each egg 7. 

[0035] In the embodiment of an egg selection appa- 
ratus 101 as shown in Rg. 2. coitesponcfing parts have 
corresponding reference numerals. In this egg selection 
apparatus 101, using suitable ejEJ supply means 102, 

35 eggs 107 are supplied in an NxM matrix form. The eggs 
are supplied, for instance, row by row (N x 1 matrix). In 
the egg selection means 1 03 a scanning apparatus 1 0© 
is included for simultaneously producing an NMR image 
of the N X M matrix of eggs 1 07. This image is again 
compared with relevant NMR Images in the control de- 
vice 106, whereupon the first and second egg discharge 
means 104, 105 can be controlled by the egg selection 
means 3 on the basis of the result of this comparison. 
The control device 8 is set such, and the first and second 

4* egg discharge means 1 04, 1 05 are arranged such, that 
lor each individual egg 1 07 within the NxM matrix It can 
be determined whether it is to be discharged via the first 
1 04 or the second egg discharge means 105. The sec- 
ond egg discharge means 105 are again connected to 

so an apparatus 1 1 0, e.g. for making the eggs suitable for 
consumption. Such an apparatus 110 can consist, for 
instance, of a packaging apparatus, a processing appa- 
ratus, or the like. The first egg discharge means 104 
again connect to an Incubator 1 09 . 

55 [0036] Adjacent the incubator 1 09, second scanning 
means 111 are arranged for obtaining NMR images of 
one or more eggs 107 in the incubator 109. These sec- 
ond scanning means 111 are arranged for determining 
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whether a living embryo is present in the or each egg 

107 in question, in order lo determine whether the egg 
In question should be maintained in the Incubator or 
should be removed from it. These second scanning 
means 111 arc likewise connected to the control device 

1 08 foroblaining the desired control signal- On the basis 
of this control signal, third egg discharge means 1 1 2 can 
be actuated for transporting the eggs not containing a 
Irving embryo to a removal apparatus 113, This prevents 
the occurrence of exploding eggs In the incubator 109, 
'Exploding eggs' should be understood to include at 
least eggs that explode in the incubator as a result of, 
for instance, gas accumulation in the egg. A disadvan- 
tage Of such exploding eggs Is that the incubator is 
thereby fouled considerably, while moreover there is a 
risk thai me other eggs, and any subsequent issue, are 
infected and are thus rendered unsuitable forconsump- 
tlon or breeding. 

[0037] Methods and apparatuses according to the in- 
vention are suitable in particular for processing chicken 
eggs, notably because of the large numbers of chicken 
eggs that are to be processed, but other eggs too can 
be selected with them. Thus, for Instance egg3 of other 
birds, but also eggs of reptiles, amphtolans and fish can 
be selected according to different relevant quantities, 
such as fertilization, contamination and the like. 
[0038] It has been found that, in any case upon ferti- 
lization Of eggs, throughout Lhe egg r In particular in the 
egg yolk, changes in the proton configuration occur, 
these changes being particularly well observable using 
NMR technique. This means that over a large surface a 
good resolution can be obtained, so that fertilization is 
more readily detectable. It is noted in passing that it is 
also possible to determine whether an egg is fertilized 
on the basis of the germinal disc in particular. The fact 
Is that already by the time the egg is laid, which occurs 
approximately 24 hours after fertilization, such an extent 
of cell division will have occurred In the germinal disc 
that It is more simply detectable. For illustration, at lay, 
the fertilized germinal disc win consist of about 20,000 
to 60,000 cells. This can be visualized by NMR, not by 
candling. 

[0039] Use of MRI forthe production of the NMR im- 
age provides the advantage that this Is a known, con- 
ventionally used technique, yielding images that can be 
assessed both electronically and visually. This enables 
Simple automation of an egg selection apparatus ac- 
cording lo the Invention, while visual inspection remains 
possible. 

[0040] In the case of art egg selection apparatus ac- 
cording to the invention, processing apparatuses forthe 
eggs, such as an incubator and a further processing ap- 
paratus, can be Included directly downstream of the se- 
lection apparatus, but it is also possible to package the 
eggs after the selection and to transport them to other 
places for further processing. The selection then pro- 
vides the advantage that no unnecessary transports of 
eggs occur, since each egg has been specificafly select- 



ed for the specific processing apparatus. 
[0041 ] As scanning apparatus for making an NMR im- 
age, a conventional NMR apparatus, known perse, can 
be used, and It may be specifically adapted for selecting 

5 eggs, In particular with regard to the magnetic field 
strength, the radio frequency pulses that are used, and 
the dimensions for passing through the specific eggs. 
[0042J Presently, an example of a method according 
to the invention, earned out with a selection apparatus 

io according to the invention, will be discussed. 

Example 1 
Pilot experiment: 

15 

[0043] NMR signals were recorded of unfertilized and 
fertHized eggs In an NMR apparatus with a probe diam- 
eter of 4.5 cm, and a magnetic field of 0.5 Testa (22.3 
MHz), The eggs were centered In the NMR probe using 

20 a cardboard trough. The trough had a circular hole (app. 
2 cm, diameter) In which fitted the egg at Its largest di- 
ameter, such that the round hole coincided with the cent- 
er of the probe. In this simple manner, new eggs were 
successively located in the center of the probe. Then 

25 NMR signals were recorded of a 'sllco', a section In the 
longitudinal direction of the egg (or perpendlcularthere- 
to) through the center of the egig and hence through the 
yellow and white (the so-called laicbra on which lies the 
germinal disc in the center of the yolk). For the record- 
s'* Ing. an RT (repetition time) of 1500 ms and a TEI of 46 
ms were used. Then various computer calculations 
were performed on the signals. It was found that very 
clear differences are observable In the MRI images of 
fertilized and unfertilized eggs as a result of differences 

as fn Tl and T2 relaxation times. These differences were 
visualized using an MRI image. It is noted in passing 
that the differences can also be visualized, for instance, 
after Fourier transformation In the amplitude of one of 
the echoes or in another way. 

40 [0044] Byway of illustration, a numberof data regard- 
ing chicken eggs in the Netherlands are given, which 
are not to be construed as limiting in any manner. 
[0045] In the Netherlands, annually (1 997) about BOO 
million chicken eggs are produced as hatching eggs. By 

45 carrying out an egg selection according to the invention 
as desert) ed above prior to placing the eggs in an incu- 
bator, the hatching process can be started with fewer 
eggs, yielding the same number of chicks. Research 
has demonstrated that a proper selection can lead to a 

so reduction of about 10% of the required eggs to obtain 
the seme number of chicks. A large part of the unferti- 
lized eggs removed during the selection can be subse- 
quently used for consumption. This means that the eco- 
nomic advantage is achieved by, on the one hand, a bet- 

6 ter occupation of the incubators and, on the other, an 
increased supply of consumption eggs. 

[0046] Thus, each egg selection apparatus can com- 
prise a different number of scanning devices for Obtain- 
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ing multiple NMR Images of each egg or a number of 
NMR images of different eggs simultaneously. With the 
different scanning devices, different images can be ob- 
tained for, for instance, successively obtaining insight 
Into lha fertilization of an egg in question, any contami- 
nation thereof and/or ihe egg white/egg yellow ratio, 
while the making of each next NMR Image can be made 
dependent on the result of the preceding NMR image. 
Further, the egg selection means and the control device 
can be arranged for controlling more than two egg dis- 
charge apparatuses, for instance to make a distinction 
between the eggs according to several classes of egg 
white to egg yellow ratio, egg size, egg yellow and/or 
egg white composition and the J Ike. Also, an egg selec- 
tion apparatus according to the invention can include 
other means for determining selection criteria for the 
eggs, such as conventional egg candling, weighing 
means, means for recording the shape and sfee of the 
egg in question and the ilka, which means, together with 
the egg selection means as desenbed hereinabove, can 
be used for selecting the eggs. 



Claims 

1 _ A method for selecting eggs, wherein the eggs are 
subjected to a Nuclear Magnetic Resonance (NMR) 
treatment for obtaining an NMR Image, end the 
eggs are selected from a plurality of eggs according 
to a particular characteristic, on the basis of the 
NMR image. 

2. A method according to claim 1 , wherein with the aid 
of the NMR image the proton configuration in at 
least a part of the egg, preferably in the yolk, is de- 
termined. 

3. A method according to daim 1 or 2, wherein it is at 
least determined whether the egg In question Is fer- 
tilized, whereupon fertilized eggs are directed to a 
first processing path and unfertilized eggs to a sec- 
ond processing path. 

4. A method according to any one of the preceding 
claims, wherein with the aid of the NMR image it is 
determined whether cell division In the egg, In par- 
ticular In the germinal disc, has occurred as a result 
of fertilization. 

5. A method accorcfing to any one of the preceding 
claims, wherein with the aid of the NMR image it is 
determined whether in the egg in question a living 
embryo is present, whereupon eggs without a living 
embryo are separated from eggs with a IMng em- 
bryo. 

6. A method according to any one of the preceding 
claims, wherein with the aid of me NMR image it $ 



determined whether the egg in question is contam- 
inated by bacteria. 

7. A method according to any one of the preceding 
5 claims, wherein with the aid of the NMR image it is 

determined what the egg yellow to egg white ratio 
in the egg in question is, whereupon, inter alia on 
the basis of this determination, a further processing 
path for the egg in question is determined. 

10 

8. A method according to any one of the preceding 
claims, wherein Ihe NMR image of an egg is com- 

. pared with NMR images stored in a data base, and 
a further processing path for the egg In question Is 
is determined on the basis of the result of this com- 
parison. 

9. A method according to any one of the preceding 
claims, wherein Magnetic Resonance Imaging 

20 (MR1) is used for the NMR image. 

10. A method according to any one of the preceding 
daims, wherein with the aid of one or more NMR 
Images, a change in or a shift of a resonance spec- 
ks trum of an egg is determined. 

11. An apparatus for processing eggs, including egg 
suppiy means, egg selection means for selection of 
eggs from a plurality of eggs according to a panic- 
ular characteristic, and egg discharge means, the 
egg selection means comprising at least one appa- 
ratus for making at least one NMR image of an egg, 
and means being provided for controlling Ihe egg 
decharge means on the basis of the at least one 

35 NMR image. 

12. An apparatus accordfng to claim 11, wherein the 
egg discharge means comprise at least a first and 
a second discharge path, the egg selection means 

40 being arranged for determining, with the aid of the 
at least one NMR Image, whether an egg in ques- 
tion is fertilized, and for introducing fertilized eggs 
into the or each first discharge path and introducing 
unfertilized eggs into the or each second discharge 

4s path. 

13. An apparatus according to claim 1 2, wherein the or 
each first discharge path is connected to an incu- 
bator or packaging means for packaging the fertf- 

*° Hzed eggs for transport to an incubator. 

1 4. An apparatus according to any one of claims 1 1 -1 3, 
wherein NMR means are provided for generating 
an NMR Image of fertilized eggs, preferably in an 

55 incubator, the egg selection means being arranged 
Tor determining on the basis of the NMR image 
whether a living embryo Is present in the egg in 
question. 
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15. An apparatus according to claim 11 , wherein the 
egg selection means are arranged tor determining, 
with the aid of the at least one NMR Image, at least 
me egg white to egg yellow ratio of an egg In ques- 
tion and on the basis thereof directing the egg in 
question to a specific downstream path. 

16. An apparatus according to claim 11 , wherein the 
egg selection means are arranged for determining, 
with the aid of the at least one NMR image, at least 
the presence of bacteria in an egg in question and 
on the basis thereof directing the egg in question to 
a specific downstream path. 

1 7. An apparatus according to any one of claims 1 1 -1 6 r 
wherein at least the egg selection means are ar- 
ranged for subjecting a series of eggs, preferably b 
matrix of eggs, simultaneously lo al least one NMR 
treatment 

1 6. Use of an NMR apparatus forselectirtg eggs, in par- 
ticular fertilized eggs from a plurality of eggs, ac- 
cording to a particular characteristic. 



Pate ntansp ruche 

1. Verfahren zum Auswahlen von Eiem, bei dem die 
Eier einer Kernresonan2behendlung (NMR) zum 
Erhalten elnes NMR-Blldes unterzogen werden, 
und die Eier aus elner Vietzahl von Eiem nach einer 
bestimmten Eigensctialt auf der Basis des NMR-BiJ- 
des gewah It werden. 

2. Verfahren nach Anspruch 1 , bei dam mit Hilfe des 
NMR-BihJeB die Protonenkonfiguralion in wenig- 
stens elnem Teil dee Els, vorzugswef6e im Eidotter. 
festgestellt wird. 

3. Verfahren nach Anspruch 1 Oder 2, bel dem wenlg- 
stens festgestcltt wird> ob das betreffende Ei be- 
fruchtet 1st, worauf befruchtete Eier elnem ersten 
Verarbeitungsweg und unbefruchtete Eier einem 
zweiten Verarbeitungsweg zugeleltet werden. 

4. Verfahren nach einem dervorhergehenden Anspn> 
che, bei dem mit Hilfe des NMR-Bildes festgesteltt 
wind, ob im Ei, Jnsbesondere in der Kelmsehetbe, 
infolge einer Befruchtung Zellteilung aufgetrelen 
IsL 

5. Verfahren nach efnem der vorhergehenden Ansp ru- 
che, bei dem mit Hilfe des NMR-Bildes festgestellt 
wird, ob in dem betreffenden Ei ein lebender Em- 
bryo vorhanden ist, wor&uf Eierohne lebenden Em- 
bryo von Etern mit lebenden Embryonen getrennt 
werden. 



6. Verfahren nach einem der vorhergehenden Ansprti- 
che, bei dem mit Hlrfe des NMR-Bildes festgestellt 
wird. ob das betreffende Ei mit Bakterien komami- 
niert ist 

5 

7. Verfahren nach elnem dervorhergehenden Anspru- 
che, bei dem mit Hilfe des NMR-Bildes festgestellt 
wird, wie das Verhaltnis von Eidotter und EiweiB im 
betreffenden Ei ist, worauf unter anderem auf Basis 

'o dieser Feststellung ein weiterer Verarbeitungsweg 
fur das betreffende El bestlrnmt wird. 

8. Verfahren nach einem dervorhergehenden Anspru - 
che, bei dem das NMR-Bild ernes Eis mit in einer 

T£ Datenbank gespeicherten NMR-Bildem varglichen 
wird, und ein weiterer Verarbeitungsweg fur das be- 
treffende Ei auf der Basis des Ergebnrsses dieses 
Vergleichs beslimm! wird. 

9. Verfahren nach einem dervorhergehenden Anspru - 
che, bei dem Magnetresonanzabbildung (MIR) fur 
das NMR-Bild verwendet wird. 

1 0. Verfahren nach einem dervorhergehenden Anspru - 
25 che r beidem mil Hilfe oines Oder mehrerer NMR- BiK 

der eine VerandenJng Oder Verschiebung im Reso- 
narwspektrum elnes Eis festgestellt wlrd. 

1 1 . Vorrichtung 2um Verarbeiten von Eiem , mit einer Ei- 
30 erzufOhrelnrlchtung, efner Elerausw^hlelnrlchtung 

zum Auswfihlen von Eiem aus einer Vietzahl von 
Bern gemaB einer beslimmten Eigenschaft, und ei- 
ner Elerausgabeelnrtchtung, wobei die Eleraus- 
wahletn rich lung wenigstens efre Vorrichtung zum 
35 Erstellen wenigstens eines NMR-Bllde$ eines Eis 
aufweisl, und wobei eine Bnrichtung zum Steuem 
der Eierausgabeefnrichtung auf der Basis des we- 
nigstens einen NMR-Bildes vorgesehen 1st. 

40 12. Vorrichtung nach Anspruch 11 , bel der ale Eteraue- 
gabeeinrichtung wenigstens einen ersten und ei- 
nen zweiten Ausgabeweg aufweist, wobei die Eier- 
auswahleinrichtung derart ausgebildet ist, daB sie 
mit Hilfe des wenigstens einen NMR-Blldes fest- 

45 stellt, ob ein betraffendes Ei bcf njchtet ist, und daB 
sle befruchtete Eier In den octer Jeden ersten Aus- 
gabeweg ausgibt und unbefruchtete Eier in den 
oder Jeden zweiten Ausgabeweg ausgibt. 

so 13. Vorrichtung nach Anspruch 12, bei der der oder je- 
der erste Ausgabeweg mit elnem Inkubator oder ei- 
ner Verpackungseinrichtung zum Verpacken der 
befruchteten Eier zum Transport 2u einem inkuba- 
tor versehen ist 

55 

14. Vorrichtung nach einem derAnspruche 11-13, bei 
der eine NMR-Elnrtehiung zum Erzeugen elnes 
NMR-Bifdes von befruchteten Eiem, vorzugsweise 
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in elnem Inkubator, vorgesehen ist wobei die Elor- 
auswahieinrichtung dcrart ausgebildet fst, daB sie 
auf der Basis des NMR-Bildes feststellt, ob in dem 
bstreffcnden Ei ein Embryo vorhanden ist. 

15. Vorrlchtung nach Anspruch 11 , bei dor die Eieraus- 
wahleinrichtung mlt Hilfe des wenigstens elnen 
NMR-Bildes wenlgstens das VerhaltniS von EiweiB 
zu Eigelb eines betreffenden Els feststoirt und auf 
der Basis dessen das betreffende Ei einem spezlfi- 
schen stromabwartigen Weg zufuhrt. 

16. Vorrlchtung nach Anspruch 11 , bei der die Eieraus- 
wahleinrichtung mit Hilfe des wenigslens einen 
NMR-Blldes wenigstens das Varna n dense in von 
Bakterien in den betreffenden Ei erkennl und auf 
der Ba&ie dessen das betrefTende Ei elnem spezifi- 
schen stromabwartigen Weg zufOhrt. 

17. Vorrichtung nach einem der Anspriiche 11-16, be! 
der wenlgstens die Eierauswahlefnrtchtung derart 
ausgebildet ist, daB ste eine Reihc von Efern, vor- 
zugsweise elne Matrix von Eiem, gteichzeltlg we- 
nlgstens eincr NMft-Behandlung zufOhren kann. 

16. Verwendung elner NMR-Vomchtung Zum AuswSh- 
len von Eiern, insbesondere befruchteten Eiem. 
aus einerVietzahlvon Eiem nach einerbestimmten 
Elgenschaft 



Revindications 

1. Precede de selection des oeufs, dans lequel Jes 
oeufs sont soumis a un traitement par Resonance 
Magnetlque NucJeaire(RMN) pour oblenir une Ima- 
ge RMN, et les oeufs sont selection nes a partir 
d'une pluraiite d'oeufs en fonctSon tfune propriete 
particullere sur la base de rimage RMN. 

2. Procede seten la revendication 1 , dans lequel a par- 
tir de ladite image RMN la configuration protonique 
dans au moins une panle de I'oauf, de preference 
dans le vltelius, est determinee. 

3. Procede selon I'une quelconque des revendications 

I ou 2, dans lequel il est au moins determine si I'oeijf 
en question est fertilise, et de ce fart les oeufs sent 
orientes vers une premf&re direction de traitement 
et les oeufs non-fcrtilises vers une eeconde direc- 
tion de trailement. 

4. Procede selon Tune quelconque des revendications 
prec6dentes, dans lequel, a i'aide de rimage RMN, 

II est determine si fa division cellulaire dans I'oeuf, 
en particulier dans le dlsque embryonnaire, est irt- 
tervenue des suites d'une fertmsation. 
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5. Procede selon Tune quelconque des revendications 
precede ntes, dans lequel a I'elde da rimage RMN 
on determine si dans I'oeuf en question un embryon 
vivant est present, et par lequel les oeufs sans em- 

5 bryon vivant sont separes dee oeufs avee un em- 
bryon vfvanL 

6. Procede selon Tune quelconque des revendications 
precede ntes, dans lequel a I'aide de f image RMN 

io on determine si I'oeuf en question est containing par 
une becterle. 

7. Procede selon Tune quelconque des revendications 
precSctentee, dans lequel, a i'aide de I'tmaga RMN 

is on determine quel est le rapport entre le jaune el le 
blanc d'oeuf, dans I'oeuf en question, eL par lequel, 
entre autres, sur la base de cette determination, 
une autre direction de traitement est determinee 
pour I'oeuf en question. 

2Q 

8. Procede selon rune quelconque des revendications 
precgdentes, dans lequel I'image RMN d'un oeuf 
est compares a des images RMN stockees dans 
une base do donnees, el une direction supplement 

6 taire de traitement pour I'oeuf en question est de- 
termine? stir la base du resultat de cette comparai- 
son. 

d. Proc6d6 selon Tune quelconque des revendications 
oo precedentes, dans lequel I'lmagerie par Resonance 
Magnetique (IRM) est utilise pour I'image RMN. 

10. Procede selon I'une quelconque des revendications 
precedentes, dans lequel a I'aide d'une image RMN 

as ou plus, une modification d'un spectre de resonan- 
ce ou un deplacement d'un spectre de resonance 
d'un oeuf est determine. 

11. Appareil pour le traitement des oeufs, cornprenant 
40 des moyens d'approvisionnemeni des oeufs, des 

moyens de selection des oeufs pour la selection 
d'oeufs a partir d'une pluraiite d'oeufs en fonctfon 
d'une propriete particuliere et des moyens d'ache- 
mincment des oeufs, les moyens de selection des 
45 oeufs cornprenant au moins un appareil pour reall- 
ser au moins une image RMN d'un oeuf et des 
moyens etant foumla pour contra ler les moyens 
d'acheminement des oeufs sur la base de cette au 
moins una Image RMN. 

so 

12. Appareil selon la revendication 11, dans lequel les 
moyens d'acheminement des oeufs comprennent 
au moins une premiere el une seconde direction 
d'acheminement les moyens de selection des 

& oeufs etant disposes pour determiner a I'aide de la 
au moins une Image RMN, si un oeuf en question 
est fertilise et pour orienter les oeufs fertilises dans 
la ou chaque premiere direction d'acheminement et 
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orienter les oeufs non-fertlllses dans la ou chaque 
seconde direction d'achernlnement. 

13. Appareil scion la revendication 12. dans lequel !a 

ou cheque premiere direction d'acheminement est s 
rel|6s k un incubateur ou des moyens d'emballage 
pour emballer les oeufs fertilises pour le transport 
vers un Incubateur 

1 4. Appareil selon Tuna quelconque des revendications 
11613, dans lequel des moyens de RMN sort pour- 
vus pour creer une image RMN cToeufs fertilises, 
de preference dans un incubateur, les moyens de 
selection des oeufs 6tant disposes pour determiner 

sur la base de I'imagc RMN si un embryon vlvant « 
est present dans I'oeuf en question. 

15. Appareil selon la revendication 11 , dans lequel ces 
moyens de selection des oeufs sont disposes pour 
determiner, a I'elde d'au mo ins une image RMN, au 20 
mains le rapport du blanc d'oeuf au Jaune d'oeuf 
dans un oeuf en question at sur la base de celui-ci 
orienter i'oeuf en question vers une direction speci- 
fique en aval. 

25 

16. Appareil selon la revendication 11, dans lequel les 
moyens de selection des oeufs sonl disposes pour 
determiner, a raids cfau mofns une image RMN au 
moins la presence de bactenes dan3 un oeuf en 
question et sur la base de ceci, orient er I'oeuf en 
question vers une direction specif [que en aval. 

17. Appareil selon rune quelconque des revendications 
11 k 16, dans lequel au moins les moyens de se- 
lection des oeufs sont disposes poursoumettre une 35 
s£rie tfoeufs, de preference une matrice d'oeufs f 
6lmuhan6ment a au moins un traitemerrt RMN. 

16. Utilisation d'un appareil a RMN pour selecb'onner 
des oeufs, en particulier des oeufs fertilises a partir 40 
d'une plurality croeufe. en fonction <fune propriete 
partlcullere. 



so 
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